A convenient and practical synthesis of 1, 8-dioxo-octahydroxanthene derivatives using various aldehydes, 5, 5-dimethyl-1, 3-cyclohexanedione in water was successfully carried out in the presence of polyethylene glycol (PEG) as a catalyst. Simple work-up, clean products, high yields and water as a green solvent are the attractive features of this methodology.
INTRODUCTION
The multicomponent coupling reactions are emerging as a useful source for building-up complex molecules with maximum simplicity and several levels of structural diversity. The development of environmentally friendly procedures in chemical and pharmaceutical industries has become a crucial and demanding research area in modern organic chemistry. 1 Therefore, there has been considerable interest in green synthesis involving environmental benign catalyst and solvent. When solvent must be used, water is most acceptable in terms of cost and environmental impact. However, despite its large liquid range and extremely high specific heat capacity, it is frequently overlooked as a solvent for organic reactions. Most catalysts and reagents are deactivated or decomposed in water and in general, organic compounds are insoluble in water. Therefore, carrying out organic reactions in water poses 1important challenges in the area of reaction design. Rate enhancement of Diels-Alder reaction, 2 Claisen rearrangement, 3 the aldol condensation, 4 benzoin condensation 5 and many more organic transformations have been carried out in water. 6 Ideal synthesis involved preparation of target molecule in one step, in quantitative yield from readily available and inexpensive starting materials in resource effective and The most widely used procedures for the preparation of xanthene derivatives require organic solvents and long reaction time. 8 Very recently pdodecylbenzenesulfonic acid has been reported as an acidic catalyst 9 for the synthesis of xanthene derivative. However, the synthesis of title compounds under neutral condition is not reported in the literature. Polyethylene glycol (PEG) has been used in number of organic reactions as a good phase transfer catalyst 10 so as to make organic materials soluble or form colloidal dispersion. The increasing demand for the development of new improved methods prompted us to employ PEG for the preparation of xanthene derivatives. In this paper we wish to highlight our results on the synthesis of xanthene derivatives using PEG as a catalyst under neutral conditions in aqueous medium (Scheme 1). Various polyethylene glycols were tested for this transformation ( Table 1) .
The reaction of 4-hydroxybenzaldehyde with 5, 5-dimethyl-1, 3-cyclohexanedione was selected as a model reaction to test the feasibility of PEG used as a catalyst .We found that long chain PEG -6000 (Table 1 , entry 6) was found to be more effective catalyst as compared to short chain catalysts (Table 1 , Entries 1∼5). 1, 8-dioxo-octahydroxanthene was formed in excellent yield (95%) using PEG-6000 as a catalyst under these reaction conditions.
12 Therefore it was decided to use PEG-6000 as the catalyst for further study.
The catalytic activity of PEG-6000 was then investigated with respect to the catalyst loading ( Table 2) .
Many experiments were carried out on a model reaction at 90 o C in an aqueous medium. We found that when less than 5 mol% of catalyst (PEG-6000) was applied; it resulted in lower yield of the product ( Yields listed refer to pure isolated product based on compound 1. We also examined the effect of the solvent on the model reaction (Table 4) .
Water being a green solvent is obviously the best choice for these reactions.
We next investigated effect of reaction temperature on the yield and reaction time (Table 5) . When attempts were made to carry out the model reaction at room temperature (25 o C), the substrate was recovered almost ( The results summarized in Table 6 indicate the generality of the methodology, because aliphatic, aromatic, heterocyclic and α, β-unsaturated aldehydes were converted into the corresponding 1,8-dioxo-octahydroxanthenes in quantitative yields in short reaction time as compared with reported methods. It is important to note that acid sensitive substrates (Table 6 , entries m and n) and base sensitive substrates (Table 6 , entries a and h) smoothly underwent condensation furnishing the corresponding 1, 8-dioxo-octahydroxanthenes in excellent yields under neutral condition. Even the dialdehydes (Table 6 , entry k) underwent double condensation without any problem giving the corresponding bis-(1,8-dioxo-octahydroxanthenes) in good yield. (However, 4 equivalent amount of 5, 5-dimethyl-1, 3-cyclohexanedione 1 is required in this case). No Strongly obvious effect of electron and nature of substituents on the aromatic ring were observed. All aromatic aldehydes containing electron-withdrawing groups (such as nitro group, halide) or electron-donating groups (such as hydroxyl group, alkoxyl group) were employed and reacted well to give the corresponding product 3 in good to excellent yields under this reaction conditions. All the products are solid compounds and insoluble in water and the catalyst, PEG-6000 is soluble in water, therefore products are obtained in almost pure form by simple filtration of reaction mixture. The reaction completed smoothly in a short time at 90 o C under mild conditions. The tolerance of various functional groups under neutral reaction conditions, use of water as a green solvent, and short reaction time are important features of this protocol.
In conclusion, the present results demonstrate the efficiency of PEG-6000 as a catalyst for the preparation of ployfunctionalized 1, 8-dioxo-octahydroxanthene. Activated and inactivated aromatic, heterocyclic and aliphatic aldehydes under neutral reaction conditions involving an inexpensive and easily available catalyst and water as a green solvent furnished good to excellent yield of products in a very short reaction time. Almost pure products are obtained by simple filtration is noteworthy advantage as compared to the reported methods.
The Scheme 2 is as follow.
CONCLUSION
I Have develop a convenient and practical synthesis of 1, 8-dioxo-octahydroxanthene derivatives using various aldehydes, 5, 5-dimethyl-1, 3-cyclohexanedione in water using polyethylene glycol 
